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1. A method of fabricating a metal inierconnect structure, on a semiconductor substrate, 
self-aligned to an underlying metal plilg structure, comprising the steps of 

forming a lower level, metal interconnect structure; 

depositing an interlevel dielectric, (ILD), layer; 
5 forming a via hole in said ELD layer,! exposing a portion of a top surface of said 

lower level, metal interconnect structure 

forming a recessed metal plug structi^re in a bottom portion of said via hole; 

depositing a metal layer; 

forming a photoresist shape on a p6rti|pn of said metal layer, located on said ILD 
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layer; and located in an inside edge oAsaic 
patterning of said metal layer, using sai 



JiHlole; 



and 



photoresist shape as a mask, to form an 
upper level, metal interconnect structure comprised of a metal structure component, 
defined fi-om said portion of said metal layer protected by overlying said photoresist 
shape, and comprised of a metal ring component, not protected by said photoresist 
shape, during said patterning procedure, located in a top portion of said via hole, and 
with said metal ring component comprised ot metal spacers on the sides of a top portion 
of said via hole, overlying and contacting a portion of said recessed metal plug 
structure. 
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2. The method of claim 1, wherein sai 
comprised of: an underlying titanium 
thickness between about 100 to 1500 
layer, obtained via PVD procedures, at 

5 Angstroms; and an underlying titanium 

thickness between about 100 to 1500 
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lower level, metal interconnect structure is 
liitride layer, obtained via PVD procedures, at a 
j^gstroms, an aluminum, or aluminum - copper 
a thickness between about 2000 to 20000 
nitride layer, obtained via PVD procedures, at a 
gstroms. 



3. The method of claim 1, wherein said ILD layer is a silicon oxide, or a 
borophosphosilicate glass layer, obtair^^a low pressure chemical vapor deposition, 
(LPCVD), or plasma enhanced chen^cal tVafJuf deposition, (PECVD), procedures, at a 
thickness between about 5000 to 30000 Angstroms. 

4. The method of claim 1, wherein said vik hole is formed in said ILD layer via an 
anisotropic reactive ion etching, (RIE), procedure, using CHF3 as an etchant. 



5. The method of claim 1, wherein said via 
to 1.0 um. 



hole has a diameter between about 0. 10 



6. The method of claim 1, wherein said recessed metal plug structure is a recessed 
tungsten plug structure, formed via deposition of a tungsten layer, via LPCVD 
procedures, at a thickness between about 2030 to 10000 Angstroms, and defined via a 
selective, anisotropic RIE procedure, using Clj or SF^ as an etchant. 
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7. The method of claim 1, wherein said ecessed metal plug structure, in said bottom 
portion of said via hole, has a height between about 3000 to 20000 Angstroms. 

8. The method of claim 1, wherein said metal layer is an aluminum, or an aluminum - 
copper layer, obtained via PVD procedures, at a thickness between about 2000 

5 to 20000 Angstroms. 

9. The method of claim I, wherein said patterning procedure, used to form said upper 
level, metal interconnect structure, comp ised of said metal structure component, and of 
attached, said metal ring component, is an anisotropic RIE procedure, applied to said 
metal layer, using CI2 or SF^ an etchant. 
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10. A method of fabricating an uppelr level, metal interconnect structure, on a 
semiconductor substrate, with said jpper level, metal interconnect structure self-aligned 
to an underlying, recessed tungsten )lug structure, and with said upper level, metal 
interconnect structure comprised of a metal structure component, and an attached, 
5 metal ring component, with said melal ring component located in a top portion of a via 

hole, overlying and contacting said recessed tungsten plug structure, comprising the 
steps of 

forming a lower level, metal inteijconnect structure; 
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depositing an ILD layer; 
forming a via hole in said ILI 



lower level, metal interconnect struc ure: 



depositing a tungsten layer, comp 
performing a first anisotropic RH 

layer from a top surface of said ILD 

hole; 



continuing said first anisotropic 
structure, in a bottom portion of said 

depositing a metal layer on the 
tungsten plug structure, in said via hcfle; 



I\layer, exp 



exposing a portion of a top surface of said 



etely filling said via hole; 
procedure to remove regions of said tungsten 
ayer, creating a tungsten plug structure in said via 



RIE procedure, to form said recessed tungsten plug 
via hole; 

tori) surface of said ILD layer, and on said recessed 
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forming a photoresist shape overlying a portion of said metal layer that is located on 
a portion of the top surface of said II >D layer, and overlying a portion of said metal layer 
that is located on edges of said recessed tungsten plug structure; and 

performing a second anisotropic RJE procedure to remove regions of said metal 



layer, not protected by said photoresist 



creating said metal structure compone it, of said upper level, metal interconnect 



structure, while forming metal spacers 



shape, from the top surface of said BLD layer. 



on the sides of a top portion of said via hole, in 



regions unprotected by said photoresis shape, resulting in said metal ring component, of 



said upper level, metal interconnec 
with said metal ring component att; 
and contacting said recessed tungsten p: 
said via hole. 




re, in said top portion of said via hole, 
aid metal structure component, overlying 
ug structure, located in said bottom portion of 



11, The method of claim 10, wherein said 



lower level, metal interconnect structure is 



comprised of an underlying titanium nitr de layer, obtained via PVD procedures, at a 
thickness between about 100 to 1500 Anj;stroms, an aluminum, or aluminum - copper 
layer, obtained via PVD procedures, at a Jhickness between about 2000 to 20000 
Angstroms; and an underlying titanium nitride layer, obtained via PVD procedures, at a 



thickness between about 100 to 1500 Ang 



jtroms. 
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12,The method of claim 10, wherein sa d ILD layer is a silicon oxide, or a 
borophosphosilicate glass layer, obtaim d via low pressure chemical vapor deposition, 
(LPCVD), or plasma enhanced chemical vapor deposition, (PECVD), procedures, at a 
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thickness between about 5000 to 30000 



Angstroms. 



13. The method of claim 10, wherein saip 
anisotropic reactive ion etching, (RIE) 



via hole is formed in said ILD layer via an 
rocedure, using CHF3 as an etchant. 



14. The method of claim 10, wherein saiq via hole has a diameter between about 0.10 
to 1.0 um. 



tungsten layer is obtained via LPCVD 
:iOOO to 10000 Angstroms, using tungsten 




15. The method of claim 10, wherein saT 
procedures, at a thickness between about 
hexafluoride as a source. 



16. The method of claim 10, wherein said first anisotropic RIE procedure, used to form 
said tungsten plug structure, in said via hoi % and used to from said recessed tungsten 
plug structure, in said bottom portion of sa^d via hole, is performed using Clj or SF^ as 
an et chant. 



17. The method of claim 10, wherein said 
bottom portion of said via hole, has a height 



rec essed 



tungsten plug structure, in said 
between about 3000 to 20000 Angstroms. 
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18. The method of claim 10, wherein 
copper layer, obtained via PVD proced^i; 
20000 Angstroms. 



form said upper level, metal interconnect 



id metal layer is an aluminum, or an aluminum 
res, at a thickness between about 2000 to 



Sfeond anisotropic RIE procedure, used to 
structure, comprised of said metal structure 
component, and of attached, said metal ^ng component, is performed using Clj or SF^ 
an et chant. 
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20. Airupper level, metal interconnect structure, on a semiconductor substrate, 
comprising 

a lower lev^ metal interconnect structure; 
an insulator layer on said loweple^el, metal interconnect structure; 
a via hole in said in^lator/ayer exj^osing a portion of a top surface of said lov^er 
level, metal interconnect s'kjbcture; 

a recessed metal plug st|nJ|p;jire, located in a bottom portion of said via hole, with 
said recessed metal plug sti|udj^ur^verlyuig^«Qd contacting the portion of said lower 
level, metal interconnect str\ic^ure, e^Jposed in §aid via hole; and 

said upper level, metal intferbonnect s^tudture, comprised of a metal structure 
component, and of a metal ring component, Vith said metal structure component 
located on a portion of a top surface of said insmator layer, and also located on an edge 
of underlying, said recessed metal plug structure, anX with said metal ring structure, 
attached to said metal structure component, located overiying, and contacting portions 
of a top surface of said recessed metal plug structure, with s^d metal ring component 
poii^sed of metal spacers on the sides of a top portion of saidVia hole. 
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2rsThe upper level, metal interconnect structure of claim 20, wherein said lower level, 

metal n^erconnect structure is comprised of a composite metal structure, featuring an 

aluminum, oK^n aluminum based layer, at a thickness between about 2000 to 20000 

Angstroms, with ^underlying titanium nitride layer, at a thickness between about 100 

to 1500 Angstroms, an^an overlyingyrf{aniuhj nitride layer, at a thickness between 

I 

about 100 to 1500 Angstrdlns. 
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22. The upper level, metal intero 
comprised with a diameter betw^in 



fict strucrure of claim 20, wherein said via hole is 
aWau/o.lO to 1.0 um. 



meet structure of claim 20, wherein said recessed 



23. The upper level, metal intercc 



metal plug structure, is comprised I6f tungsten, thyneight of said recessed metal 
plug structure, located in said bottom portion j^f^id ^ hole, between about 3000 to 
20000 Angstroms. 
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24. The upper level, metal interconnect structure of claim 20, wherein said metal ring 
structure, attached to said metal structure component of said upper leWl, metal 
interconnect structure, is comprised of alurninum, or aluminum - copper spacers, 
located on the sides of said top portion of said via hole. 
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